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(57) An improved white-balance adjusting ap- 
paratus and a method thereof for a video cam- 
era capable of automatically varying a 
white- balance trace region in accordance with a 
change of color temperatures of a light source 
and of performing an automatic white-balance 
adjusting operation, which includes a dividing 
circuit for integrating a first primary color signal 
for a predetermined time and for computing an 
integration value ratio of a second primary color 
signal in response to the integration value ratio 
of the first primary color signal ; a color tem- 
perature detection circuit for detecting a color 
temperature change of a light source from the 
integration value ratio ; and a gain computation 
circuit, when an integration value ratio is within 
a range of at least one white-balance trace 
region, for selecting a white-balance trace reg- 
ion in accordance with a detected color tem- 
perature change and for computing a gain of a 
primary color in accordance with the inte- 
gration value ratio in a range of a selected 
white-balance trace region 
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The present invention relates to a white-balance 
adjusting apparatus and a method thereof for a video 
camera, and particularly to an improved white- 
balance adjusting apparatus and a method thereof for 
a video camera capable of automatically varying a 
white-balance trace region in accordance with a 
change of color temperatures of a light source and of 
performing an automatic white-balance adjusting op- 
eration. 

Conventionally, when an object is taken for a pic- 
ture using a camera, every light from the object has 
its specific color temperature. However, when the im- 
age signals of white color, for example, are displayed 
on a screen of a television set as a white color, there 
is a factor of controlling the strength of the primary 
color signals based on the white color. In this case, we 
call the factor as a white-balance. 

Referring to Fig. 1, as shown therein, a conven- 
tional white-balance adjusting apparatus for a video 
camera includes a charge coupled device(CCD) for 
imaging the light of an object passed through a lens 
system 1 and for converting the light to the electrical 
signals, a sample/hold, color split and automatic gain 
control circuit 3 for splitting the electrical signal 
passed from the CCD 2 into the signals S1 to S3 of 
yellow Y, green G, and cyan Cy of three channels and 
for controlling the gains of the three channels, a first 
operation circuit 4 for converting the signal obtained 
from the sample/hold, color split and automatic gain 
control circuit 3 to primary color signals of R, G, B of 
the three channels, an integration circuit 9 for comput- 
ing the integration values IR, IG, and IB obtained by 
integrating the primary color signal outputted from 
the first operation circuit 4 for a time of a field, a divide 
circuit 13 for dividing the values integrated at the in- 
tegration circuit 9 by the values of IR/IG and IG/IB, a 
gain computation circuit 16 for comparing the values 
outputted from the divide circuit 4 with a previously 
stored value and for outputting the gain control sig- 
nals in accordance with the compared values, a vari- 
able gain circuit 5 for amplifying the output level of the 
primary color signal outputted from the first operation 
circuit 4 in accordance with the gain control signal ob- 
tained at the gain computation circuit 1 6, a second op- 
eration circuit 17 for operating the primary color sig- 
nal, the gain of which is controlled at the variable gain 
circuit 5, and for converting the operated signals to 
the color difference signal R-Y and B-Y, and an en- 
coding circuit 18 for encoding the chrominance signal 
R-Y and B-Y obtained at the second operation circuit 
1 7 and the luminance signal Y outputted from the ex- 
ternal terminal 19. 

The detailed operation of the conventional white- 
balance control apparatus for the video camera will 
not be explained with reference to Figs. Fig. 1 to 3. 

To begin with, when the light image from an ob- 
ject is inputted into the CCD 2, the image is converted 
into the electrical signals at the CCD 2. The electrical 



image signal is applied to the sample/hold, color split 
and automatic gain control circuit 3. 

In the sample/hold, color split and automatic gain 
control circuit 3, the signal outputted from the CCD 2 

5 is split into the signals of Yellow Ye, Green G, and 
Cyan Cy. Thereafter, the split signals is applied into 
signals S1 to S3 of three channels of Ye, G, and Cy 
and then the split channel signal S1 to S3 is controlled 
to a predetermined gain. Thereafter, the channel sig- 

10 nals S1 to S3 are converted to R, G, and B of the pri- 
mary color signal at the first operation circuit 4 and 
applied to the variable gain circuit 5 and the integra- 
tion circuit 9, respectively. 

In the integration circuit 9 consisting of first to 

15 third integrator 10 to 12, a red color signal R outputted 
from the first operation circuit 4 is integrated at the 
first integrator 1 0 during one field. Agreen color signal 
G outputted therefrom is integrated at the second in- 
tegrator 11 during one field. A blue color signal B out- 

20 putted therefrom is integrated at the third integrator 
during one field. Therefore, the integration values IR, 
IG, and IB in which R, G, and B are integrated at first 
to third integrator 10 to 12 are computed and then out- 
putted to the divide circuit 13. 

25 In a first divider 14 of the divide circuit 13, the out- 

put signals IR and IG of the first integrator 10 and the 
second integrator 11 are respectively divided and 
then the ratio IR/IG is obtained. In addition, in a sec- 
ond divider 15 of the divide circuit 13, the output sig- 

30 nals IG and IB of the second integrator 1 1 and the third 
integrator 12 are divided and then the ratio IB/IG is ob- 
tained. The outputsignals IR/IG and IB/IG are applied 
to the gain computation circuit 16. 

An integration value ratio IR0/IG0 for an integra- 

35 tion value IRO for a pri mary red color signal R and an 
integration value IGO for a primary green color signal 
G and an integration value ratio IBO/IGO for an inte- 
gration value IBOfora primary blue color signal Band 
an integration value IGO for a primary green color sig- 

40 nal G are previously stored in the gain computation 
circuit 1 6, so that a curve black body locus CBL is set 
up based on the above values as shown in Fig. 2. The 
curve black body locus CBL, as shown in Fig. 2, pres- 
ents that if one value of the integration value ratio 

45 IR/IG obtained at the divide circuit 13 increases, the 
other value decreases. That is, if the value IR/IG in- 
creases, the value IB/IG decreases, and if the value 
IR/IG decreases, the value IB/IG increases. In addi- 
tion, the value IB/IG increases, the corresponding col- 

50 or temperature is high, and if the value IR/IG is high, 
the corresponding color temperature is low. The 
white-balance trace regions A1 and A2 are set up at 
both sides of the curve black body locus CBL, in 
which if the value IR/IG and IB/IG outputted from the 

55 divide circuit 13 is within a range of white-balance 
trace regions A1 and A2, the white-balance adjust- 
ment is performed, whereby the white-balance is au- 
tomatically performed. 
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Therefore, in the gain computation circuit 16, 
whether the integration value ratios IR/IG and IB/IG 
of the primary color signal for the actual image data 
which are obtained at the divide circuit 13 is within a 
range of the white-balance trace regions A1 and A2 
is judged. If the integration value ratios IR/IG and 
IB/IG is not within a range of the white-balance trace 
regions A1 and A2, the white-balance adjustment op- 
eration is not performed, in this case the gains of the 
first and second variable gain amplifiers 6 and 7 of 
the variable gain circuit 5 which received the primary 
color signals R and B from the first operation circuit 
4 retains the primary color state. On the contrary, the 
integration value ratios IR/IG and IB/IG is not within 
a range of the white-balance trace regions A1 and A2, 
the primary color signals R and B are computed 
based on the integration ratios IR/IG and IB/IG. The 
gains computed thereby are applied to the first and 
third variable amplifiers 6 and 8 of the variable gain 
circuit 5 as the control signals SGR and SGB, respec- 
tively. Here, for example, the gain of the second vari- 
able amplifier 7 of the variable gain circuit 5 is previ- 
ously set as 1. 

Thereafter, the control signals SGR and SGB of 
the gain computation circuit 16 are inputted into the 
first and third gain amplifiers 6 and 8 of the variable 
gain circuit 5 and controls each of gains thereof. 
Therefore, the in the first through third variable gain 
amplifiers 6 to 8 of the variable gain circuit 5, the out- 
put level of the primary color signals R, G, and B out- 
putted from the first operation circuit 4 become equal 
as "R:G:B=1:1:1" by the control signals SGR and 
SGB, whereby the white-balance is achieved. In ad- 
dition, the gain of the gain computation circuit 16 con- 
trols the integration value ratio of each of the primary 
color signals to meet the following condition. 
(IR/IG) = (IB/IG) = 1 

In addition, the primary color signals R, G, and B 
outputted from the variable gain circuit 5 are convert- 
ed to the color difference signals R-Y and B-Y at the 
second operation circuit 17 and the converted signals 
are applied to the encoding circuit 18. The encoding 
circuit 18 converts the signals applied thereto to the 
color video signal SVD of a NTSC type using the lu- 
minance signal Y outputted from the color difference 
signals R-Y and B-Y and the external terminal 19 
which are converted at the second operation circuit 
17 and are outputted thereto. 

However, generally the integration value ratio 
IR/IG and IB/IG of the primary color signals might not 
obtain the same trace curve between a first trace 
curve A3 when the light source of the low color tem- 
perature moves toward the light source of the high 
color temperature and a second trace curve A4 when 
the light source of the high color temperature moves 
toward the light source of the low color temperature, 
so that the white-balance adjusting operation can be 
obtained only when the white-balance trace region in- 



cludes the region of the first trace curve A3 and the 
second trace curve A4. Instead of the same curve, it 
creates a hysteresis-like curve. Therefore, in this 
case, since the trace region becomes wide, the white- 

5 balance adjusting operation cannot be advanta- 
geously performed because the white color signal 
cannot correctly judged as the white color signal, so 
that the malfunctions occurs thereby. 

Accordingly, it is an object of the present inven- 

10 tion to provide a white-balance adjusting apparatus 
and a method thereof for a video camera. 

It is another object of the present invention to pro- 
vide an improved white-balance adjusting apparatus 
and a method thereof for a video camera capable of 

15 automatically varying a white-balance trace region in 
accordance with a change of color temperatures of a 
light source and of performing an automatic white- 
balance adjusting operation. 

To achieve the above objects, the white-balance 

20 adjusting apparatus and a method thereof for a video 
camera includes a dividing circuit for integrating a first 
primary color signal for a predetermined time and for 
computing an integration value ratio of a second pri- 
mary color signal in response to the integration value 

25 ratio of the first primary color signal; a color temper- 
ature detection circuit for detecting a color tempera- 
ture change of a light source from the integration val- 
ue ratio; and a gain computation circuit, when an in- 
tegration value ratio is within a range of at least one 

30 white-balance trace region, for selecting a white- 
balance trace region in accordance with a detected 
color temperature change and for computing a gain of 
a primary color in accordance with a the integration 
value ratio in a range of a selected white-balance 

35 trace region. 

Fig. 1 is a block diagram showing a conventional 
white-balance adjusting apparatus for a video cam- 
era. 

Fig. 2 is a graph showing a white-balance trace 
40 region in accordance with the conventional white- 
balance adjusting apparatus for a video camera 
shown in Fig. 1. 

Fig. 3 is a graph showing a hysteresis character- 
istic in accordance with an integration value ratio of a 
45 primary color signals according to a change of color 
temperature of a light source. 

Fig. 4 is a block diagram showing an embodiment 
of a white-balance adjusting apparatus for a video 
camera according to the present invention. 
so Fig. 5 is a graph showing a white-balance trace 

region according to the present invention. 

Fig. 6 is a table showing characteristics changed 
by a comparator in accordance with a changes of a 
color temperature of a light source and of a white- 
55 balance trace region selected thereby. 

Fig. 7 is a flow chart showing an operation of the 
embodiment of a white-balance adjusting apparatus 
for a video camera shown in Fig. 4 according to the 
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present invention. 

Fig. 4 shows a structure of a white-balance ad- 
justing apparatus for a video camera according to the 
present invention. As shown therein, the white- 
balance adjusting apparatus for a video camera in- 5 
eludes a latch circuit 20 for holding integration value 
ratios IR/IG and IB/IG obtained at a divide circuit 13 
for the time of one field and a comparing circuit 23, 
serially connected between the divide circuit 13 and 
a computation circuit 16, for comparing integration w 
value ratios (IR/IG)p and (IB/IG)p outputted after a 
predetermined hold at the latch circuit 20 with the in- 
tegration value ratios IR/IG and IB/IG for a current 
field. 

The detailed operation and effects thereof will 15 
now be explained with reference to Figs. 4 through 7. 
The same description of the structure as in Fig. 1 is 
eliminated. 

To begin with, a first integration value ratio IR/IG 
for an integration value of a primary color signal G and 20 
an integration value of a primary color signal R and a 
second integration value ratio IB/IG for an integration 
value IG of a primary color signal G and an integration 
value IB of a primary color signal B are respectively 
obtained at the divide circuit 13. Thereafter, the sig- 25 
nals of the integration value ratio IR/IG are outputted 
a latch 21 of the latch circuit 20, a first comparator 24 
of a comparing circuit 23 and a gain computation cir- 
cuit 16, respectively, in addition, the signals of the in- 
tegration value ratio IB/IG divided at a second divider 30 
15 are outputted to a second latch 22 of the latch cir- 
cuit 20, a second comparator 25 of the comparing cir- 
cuit 23 and the gain computation circuit 16. 

The output signals of the integration value ratios 
IR/IG and IB/IG of the divide circuit 1 3 are respective- 35 
ly latched at the first and second latches 21 and 22 
and then the signals(IR/IG)p and (IB/IG)p which are 
held for a time of one field are outputted to the com- 
paring circuit 23. 

In the first comparator 24 of the comparing circuit 40 
23, the signals of the integration value ratio(IR/IG)p 
which represent the signals held for a time of one field 
are inputted into a negative terminal thereof and the 
signals of the integration value ratio IR/IG of a current 
signals outputted from the first divider 14 are inputted 45 
to the positive terminal thereof, thereafter, the first 
comparator 24 compares both inputted signals and 
then if the signal values of the integration value ratio 
IR/IG is greater than the signal values of the integra- 
tion value ratio(IR/IG)p, the first comparator 24 out- so 
puts a high signal, and if the signal values of the in- 
tegration value ratio IR/IG is smaller than the signal 
values of the integration value ratio(IR/IG)p, the first 
comparator 24 outputs a low signal. In addition, in the 
second comparator 25 of the comparator circuit 23, 55 
the signal values of the integration value ratio(IB/IG)p 
which held for a time of one field at the second latch 
22 are inputted to a negative terminal thereof and the 



signals of the integration value ratio IB/IG of a current 
field from a second divider 15 are inputted to a posi- 
tive terminal thereof. Thereafter, the second compar- 
ator 25 compares both values. If the signal values of 
the integration value ratio IB/IG of a current field is 
greater than the signal values of the integration value 
ratio(IP/IG)p, the second comparator 25 outputs a 
high signal and if the signal values of the integration 
value ratio IB/IG of a current field is smaller than the 
signal values of the integration value ratio(IP/IG)p, 
the second comparator 25 outputs a low signal SI2. 

Referring to Fig. 5, the white-balance trace re- 
gion which is obtained by taking a picture of an object 
is previously stored in the gain computation circuit 16. 
As shown therein, the integration value ratio IB/IG is 
greater than the integration value ratio IR/IG, the col- 
or temperature is high. If the integration value ratio 
IR/IG is greater than the integration value ratio IB/IG, 
the temperature is low. In addition, the white-balance 
trace region includes a hysteresis characteristic of 
the light source. A white-balance trace region a which 
is defined when the color temperature moves from a 
high region to a low region and a white- balance trace 
region p which is defined when the color temperature 
moves from low region to a high region are shown 
therein. 

In addition, referring to Fig. 6, the signals SI1 and 
SI2 of the comparing circuit 23 consist of four groups. 
The proper white-balance trace region is selected in 
the gain computation circuit 1 6 in accordance with the 
signals SI1 and SI2 of the comparator circuit 23. For 
an example, if the signal SI1 is high and the signal SI2 
is low, a red color component increases and a blue 
color component decrease, whereby the integration 
value ratio IR/IG is greater than the integration value 
ratio IB/IG. Accordingly, in this case it means that the 
color temperature moves from a high region to a low 
region, so that a region a is selected as a white- 
balance trace region. However, if the signal SI1 is low 
and the signal SI2 is high, it means that the color tem- 
perature moves from a low region to a high region, so 
that a region 0 is selected. If either the signal SI1 and 
SI2 is all high or all low, it means the color tempera- 
ture of the light source have no changes, so that a re- 
gion(a+p) is selected as a balance trace region. 

Thereafter, whether or not the signals of the inte- 
gration value ratios IR/IG and IB/IG outputted from 
the first and second dividers 1 4 and 1 5 are within the 
white-balance trace region is judged. If the signals of 
the integration value ratios IR/IG and IB/IG outputted 
from the first and second dividers 14 and 15 is within 
the white-balance trace region, a predetermined gain 
of a primary red color signal R and a primary blue col- 
or signal B is selected to make the ratio of the signals 
to meet a condition of "IR/IG = IB/IG = 1" and the gain 
is applied to the first and third variable gain amplifiers 
6 and 8 of the variable gain circuit 5 as control signals 
SGR and SGB. However, If the signals of the integra- 
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tion value ratios IR/IG and IB/IG outputted from the 
first and second dividers 14 and 15 is not within the 
white-balance trace region, an automatic white- 
balance adjusting operation cannot be performed, so 
that the gain of the third variable gain amplifiers 6 and 
8 does not change. Here, the gain of the second va- 
riable amplifier 7 of the variable gain circuit 5 is for ex- 
ample set as 1. 

Accordingly, the gain of the third variable gain 
amplifiers 6 through 8 are adjusted in accordance 
with the control signals SGR and SGB of the gain 
computation circuit 16 and then the signal level of the 
primary color signal R, G and B obtained at the first 
operation circuit 4 become equal to be "R:G:B = 
1:1:1," so that the correct white-balance adjustment 
can be obtained thereby. In addition, the primary col- 
or signals R, G, and B adjusted at the variable gain cir- 
cuit 5 are outputted as the color video signals of the 
NTSC type. 

Referring to Fig. 7, there is shown a flow chart of 
an automatic white-balance adjusting operation in the 
case that a microprocessor is used instead of the 
latch circuit 20, a comparing circuit 23 and a gain com- 
putation circuit 1 6. 

When the integration value ratios IR/IG and IB/IG 
are computed, the signal values of the integration val- 
ue ratios IR/IG and IB/IG are compared with the signal 
values of the integration value ratios (IR/IG)p and 
(IB/IG)/p which present the signal values for the pre- 
vious field for a time of one field, respectively. If the 
signal values of the integration value ratio IR/IG is 
greater than the signal values of the integration value 
ratio (IR/IG)p, the signal SI1 becomes high, other- 
wise the signal SI2 becomes low. In addition, If the 
signal values of the integration value ratio IB/IG are 
greater than the signal values of the integration value 
ratio (IB/IG)p, the signal SI2 becomes high, otherwise 
the signal SI2 becomes low. 

Thereafter, whether or not the signal values of the 
integration value ratios IR/IG and IB/IG are within a 
range of the white-balance trace region(a+P) is de- 
tected. If the integration value ratios IR/IG and IB/IG 
are not within the range of the white-balance trace re- 
gion(a+p), the automatic white-balance adjusting op- 
eration is not performed. However, If the integration 
value ratios IR/IG and IB/IG are within the range of the 
white-balance trace region(a+p), the signals SI1 and 
SI2 which present for the current field value and the 
previous f ield value are respectively detected. 

If the signal SI1 is high and the signal SI2 is low, 
that is, if the color temperature of the light source 
moves from the high region to the low region, a trace 
region a is selected and then the gain of the primary 
colors R and B are respectively computed to meet a 
condition of "IR/IG = IB/IG = 1 " so that the gains com- 
puted therein are outputted as the control signals 
SGR and SGB. However, if the signal SI1 is not high 
and the signal SI2 is not low, whether or not the signal 



SI1 is low and the signal is SI2 are respectively de- 
tected. 

If the signal SI1 is low and the signal SI2 is high,' 
that is, the color temperature of the light source 

5 moves from the low region to the high region, the 
white-balance trace region p is selected and then the 
gain of the primary color signals R and B are comput- 
ed to meet a condition of "IR/IG = IB/IG = 1 so that 
the computed gains are outputted as the control sig- 

10 nals SGR and SGB. However, if the signal SI1 is not 
low and the signal SI2 is not high, in this chase, there 
are no changes of the color temperature of the light 
source, so that the white-balance trace region (a+p) 
is selected and then the gains of the primary color sig- 

15 nals R and B are computed to meet a condition of 
"IR/IG = IB/IG = 1," and then the computed gains are 
outputted as the control signals SGR and SGB. 

Accordingly, the present invention is directed to 
permit the white-balance trace region to be variable 

20 in accordance with the color temperature changes of 
the light source in consideration that an integration 
value ratio of the primary color shows a hysteresis 
characteristic in accordance with the color tempera- 
ture changes. Therefore, the present invention has 

25 effects of eliminating a decoloring phenomenon and 
a poor primary color display which occurs when the 
automatic white-balance adjusting operation is per- 
formed by a conventional white-balance adjusting ap- 
paratus and a method thereof for a video camera. 

30 

Claims 

1. A white-balance adjusting apparatus for a video 
35 camera, comprising: 

divider means for integrating a first pri- 
mary color signal for a predetermined time and 
for computing an integration value ratio of a sec- 
ond primary color signal in response to the inte- 
40 gration value ratio of the first primary colorsignal; 

color temperature detection means for de- 
tecting a color temperature change of a light 
source from the integration value ratio; and 

gain computation means, when an integra- 
ls tion value ratio is within a range of at least one 
white-balance trace region, for selecting a white- 
balance trace region in accordance with a detect- 
ed color temperature change and for computing 
a gain of a primary color in accordance with a the 
so integration value ratio in a range of a selected 
white-balance trace region 

2. The apparatus of claim 1, wherein said at least 
one white-balance trace region includes a first re- 

55 gion defined when a color temperature of a light 

source moves from a high region to a low region 
and a second region defined when a color tem- 
perature of a light source moves from a low re- 
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gion to a high region. 

3. The apparatus of claim 1 , wherein said color tem- 
perature detection means includes a plurality of 
delay means for delaying a plurality of integration 5 
value ratios for a predetermined time and a plur- 
ality of comparing means for comparing a de- 
layed previous integration value ratio with a cur- 
rent integration value ratio. 

10 

4. The apparatus of claim 3, wherein said predeter- 
mined time is a time for one field. 

5. A white-balance adjusting method for a video 
camera, comprising the steps of: 15 

a fist step for computing a second integra- 
tion value ratio of a second primary color signal 
in response to a first integration value ratio of a 
first primary color signal and for detecting wheth- 
er or not the computed integration value ratio in 20 
within a predetermined range of a plurality of 
white-balance trace regions; 

a second step, when the computed inte- 
gration value ratio is within the range of the white- 
balance trace regions, for selecting a corre- 25 
sponding white-balance trace region by detecting 
a color temperature change from the computed 
integration value; and 

a third step for adjusting a gain of a pri- 
mary color signal using an integration value ratio 30 
which is computed in the selected white-balance 
trace region. 

6. The method of claim 5 ? wherein said color tem- 
perature change detection step is performed by 35 
comparing an integration value ratio of a previous 
field which is outputted after a predetermined 
time with a current integration value ratio. 

7. The method of claim 6, wherein said predeter- 40 
mined time is during a field. 

8. The method of claim 6, wherein at leans one trace 
region includes a first region defined when a col- 
or temperature of a light source moves from a low 45 
region to a high region and a second region de- 
fined when a color temperature of a light source 
moves from a high region to a low region. 
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(54) A white-balance adjusting apparatus and a method thereof for a video camera 



(57) An improved white-balance adjusting appara- 
tus and a method thereof for a video camera capable of 
automatically varying a white-balance trace region in ac- 
cordance with a change of color temperatures of a tight 
source and of performing an automatic white-balance 
adjusting operation, which includes a dividing circuit for 
integrating a first primary color signal for a predeter- 
mined time and for computing an integration value ratio 
of a second primary color signal in response to the in- 



tegration value ratio of the first primary color signal; a 
color temperature detection circuit for detecting a color 
temperature change of a light source from the integra- 
tion value ratio; and a gain computation circuit, when an 
integration value ratio is within a range of at least one 
white-balance trace region, for selecting a white-bal- 
ance trace region in accordance with a detected color 
temperature change and for computing a gain of a pri- 
mary color in accordance with the integration value ratio 
in a range of a selected white-balance trace region 
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